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A modified concentric spectrograph for diffracting light with high stray light 
rejection without astigmatism is provided. The modified spectrograph 
includes a grating, a lens, and at least one entrance port and one exit port. 
The grating has a concave surface and a meridian plane with a first side and 
a second side. The lens has a substantially planar surface and a convex 
surface. Preferably, the convex and concave surfaces are substantially 
concentric. The ports are substantially located on different sides of the 
meridian plane near a focal plane of the spectrograph. The position of a focal 
plane may be modified using an optically transmissive triangular prism with 
a reflective surface, and an optically transmissive block. The position of a 
focal plane may further be modified with one or more optically transmissive 
plates. Methods for using the spectrograph are also provided. 
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A modified concentric spectrograph for diffracting light with high stray light 
rejection without astigmatism is provided. The modified spectrograph 
includes a grating, a lens, and at least one entrance port and one exit port. 
The grating has a concave surface and a meridian plane with a first side and 
a second side. The lens has a substantially planar surface and a convex 
AB surface. Preferably, the convex and concave surfaces are substantially 
concentric. The ports are substantially located on different sides of the 
meridian plane near a focal plane of the spectrograph. The position of a focal 
plane may be modified using an optically transmissive triangular prism with 
a reflective surface, and an optically transmissive block. The position of a 
focal plane may further be modified with one or more optically transmissive 
plates. Methods for using the spectrograph are also provided. <IMAGB> 



(EP-862050) 

A modified concentric spectrograph for diffracting light with high stray light 

rejection without astigmatism is provided. 

This invention relates to diffraction-grating spectrographs. 

More particularly, this invention relates to concentric diffraction-grating 

spectrographs with modified arrangements of their optical components. 

Another aim is to provide a modified concentric spectrograph mat can be 

used to simultaneously disperse light from one or more polychromatic light 

sources. 

A further aim is to provide a modified concentric spectrograph which is 
compact, relatively inexpensive to manufacture, and relatively immune to 
miscalibration. 
(EP-862050) 

Therefore, it would be desirable to provide a high throughput concentric 
spectrograph, which also has high stray light rejection without the use of 
filters. 

An advantage of this modified arrangement is that negative second order 
light that is reflectively diffracted twice is not directed toward the lens and 
focused at the exit port. 

Large intensities are desirable because it provides more light for subsequent 
An _ detection. 

Some of that light is directed toward the exit port, which appears as a faint 
undesirable spectrum that overlaps with the desired spectrum, a phenomenon 
called spectral overlap. 

This arrangement, however, has the important disadvantage of contaminating 
the desired spectrum at the exit port with stray light due to internal 
reflections of other spectra. 

However, this arrangement, as described more fully below, has the important 
disadvantage of contaminating desirable diffracted light with stray light at 
exit port 110. 
(EP-862050) 

1. A modified concentric spectrograph comprising: 
a grating having an optical axis, a meridian plane, and a concave surface, 
said meridian plane having a first side and a second side; 
a lens having a substantially planar surface, a convex surface, and an optical 
ICLM axis, wherein said convex surface faces said concave surface, said optical 
axes being substantially coaxial; 

a primary entrance port being located substantially cut of sai idian plane 
toward said first side; and 

a primary exit port being located substantially out of said meridian plane 
toward said second side. 
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